Abstract. The Leiobunum calcar species-group is erected to accommodate four species of North American harvestmen, namely, L. nigropalpi (Wood 1868), L. euserratipalpe new species, L. calcar (Wood 1868) and L. hoffmani new species. The group is characterized by several sexually dimorphic characters, including an elongate penis lacking subterminal sacs, base of male palpal tibia projecting ventrally and denticulate, and unique female sterno-opercular mechanism that appears to act as a pregenital barricade. The four species are distinguished by penial and palpal features in the male and by details of the sterno-opercular mechanism in females. The history of confusion between L. serratipalpe Roewer 1910 and L. calcar is reviewed, and the new species L. euserratipalpe is proposed to accommodate the concept of L. serratipalpe developed by North American systematists as well as the synonymy of L. serratipalpe Roewer with L. calcar. All species are diagnosed, described and illustrated, and a key to species is provided.
The Opiliones fauna of the eastern and central parts of the United States and Canada is dominated by the ''daddy longlegs'' of the sclerosomatid subfamily Leiobuninae. With over 20 species, Leiobunum is the most species-rich genus in this region and also occurs in the Euro-Mediterranean Region and northeastern Asia as well as an area including Mesoamerica and the western USA and Canada. A recent phylogenetic analysis (Hedin et al. in press) has shown that each of these four regions is home to one or more Leiobunum clades that are more closely related to non-Leiobunum species in the same region than to the Leiobunum species from different regions. This insight demonstrates the need for significant taxonomic reorganization within Leiobunum and Sclerosomatidae generally, but it may also accelerate phylogenetic analysis and taxonomic revision within each regional clade. Specifically, intensive systematic analyses of regional taxa can now be undertaken with a low probability that closely related but geographically distant members will be overlooked. Indeed, the leiobunine fauna of North America is in particular need of taxonomic revision, and the current study was undertaken in part to capitalize upon these recent phylogenetic insights.
In an unpublished portion of his doctoral dissertation, McGhee (1970) delimited a small group of leiobunine harvestmen from eastern North America, the Leiobunum calcar speciesgroup. The group encompassed two widely accepted species, L. calcar (Wood 1868) and L. nigropalpi (Wood 1868) , as well as L. serratipalpe Roewer 1910 (subsequently synonymized with L. calcar by Cokendolpher 1981) and two undescribed species, L. cumberlandense and L. hoffmani. The calcar group was united by male characters, including a long penis lacking sacs or bulbs, palpal tibiae with an enlarged proximoventral surface with denticles, and, in most species, an apophysis or cluster of denticles on the subterminal retrolateral surface of the palpal femora. Here we assess McGhee's taxonomic proposals concerning the L. calcar group using a geographically diverse sample of specimens and a newly discovered suite of female characters, the sterno-opercular mechanism (Figs. 2, 3) . The sternum (arculi genitales) is a sclerite that spans the ventral body surface between coxae III and is typically hidden by the anterior margin of the genital operculum. The sternum and operculum fit together to form an apparent barricade in females of Leiobunum species in which the penis lacks gift-bearing sacs. The taxonomic conclusions of our study concur with those of McGhee (1970) in recognizing the long-established species L. calcar and L. nigropalpi as well as the new species L. hoffmani. However, we consider L. cumberlandense to be a regional variant of L. calcar. In addition, we propose the name L. euserratipalpe for the species that American arachnologists called L. serratipalpe Roewer (Davis 1934; Bishop 1949; Edgar 1966; McGhee 1970 ) before the type specimen was shown to be a female L. calcar (Cokendolpher 1981 ).
METHODS
Morphology.-We examined all specimens in either isopropanol or ethanol, depending on the medium used by their home repositories. Dissections were performed using a needle and microscissors under a Leica MZ APO dissecting microscope with a 13 or 0.633 objective lens. Photos were obtained using PaxCam3 in Adobe Photoshop, and composite photos were created and edited in Helicon Focus software. We prepared illustrations in Adobe Illustrator from the composite photos and made measurements with a stage micrometer, ocular scale and drawing tube.
Specimen repositories.-We obtained specimens used in this study from the following museums and repositories: American Museum of Natural History, New York (AMNH) 
Leiobunum calcar new species-group
Diagnosis.-Penis long (. 2/3 length of body), without subterminal sacs or bulbs but with variably developed lateral alae in some species, shaft dorsoventrally compressed over most of length, tapering gradually toward distal end (Fig. 1) . Male palpal tibia with proximal ventral prominence with field of denticles, ventral surface concave in pro-or retrolateral view with coat of long, erect macrosetae, distal prolateral surface with row or field of denticles; prolateral tarsal denticles large, blunt-tipped, tightly packed, with row extending nearly full length of tarsus. Female genital operculum ( Fig. 2 ) with deep transverse sulcus externally corresponding to internal transverse sclerotized phragma; phragma projecting dorsoposteriorly, forming a ventral space; ventral space divided by median septum; sternum ( Fig. 3 ) typically with anterior median emargination and/or notch; posterior margin usually with median process projecting posteriorly into flexible cuticle of pregenital chamber.
Remarks.-The calcar species-group is monophyletic based on its unique reproductive morphology and unpublished results from molecular phylogenetic analysis (M. Burns, M. Hedin & J. Shultz, pers. comm.) . The female genital operculum and sternum form an apparent pregenital barricade, with the anterior sternal margin projecting into the subphragmal space of the operculum and the median sternal notch engaging the median opercular septum. The sternal posterior process appears to act as a lever arm, with muscles extending to the base of the operculum rotating the -Basic anatomy of the Leiobunum calcar species-group: 1. Penis, dorsal perspective; 2. Ventral view of female with genital operculum removed showing sternum (opisthosomal sternite 1); 3. Female genital operculum, detached, showing dorsal (inner) surface; 4. Dorsal view of male, with opisthosomal tergites numbered; 5. Ventral view of male, with opisthosomal sternites numbered. Abbreviations: cx, coxa; fe, femur; pa, patella; ta, tarsus; ti, tibia; tr, trochanter.
Leiobunum nigropalpi (Wood 1868) (Figs. 6-17) Phalangium nigropalpi Wood 1868:22-23, figs. 3a-d. Liobunum nigropalpi (Wood) : Weed 1887:935; Weed 1889a:87-88; Weed 1892:187-188, pl. 4, figs. 1, 2; Banks 1893:211; Banks 1901:675; Roewer 1910:213-214; Roewer 1923:896-897 . Liobunum nigripalpis (Wood): Weed 1890:918. Leiobunum nigripalpi (Wood) : Crosby & Bishop 1924:21; Walker 1928:163-164, pl. 2, fig. 14. Leiobunum nigropalpi (Wood) : Davis 1934:682-684, pl. 31, fig. 6; Bishop 1949:199-201, pl. 5, figs. 69-73; Edgar 1966:362; McGhee 1970:100, 106-113, figs. 21a, b, 24a, b, 26, 27 (unpublished dissertation Wytheville, 36.9692uN, 81.2222uW, 20 August 1967 .
Diagnosis.-Both sexes: Palpal femur, patella, and proximal tibia usually dark; distal tibia and tarsus light. Penis (Figs. 14, INGIANNI ET AL.-LEIOBUNUM CALCAR SPECIES-GROUP 17): alae thin, translucent; shaft straight in lateral view, not widened or lobed proximally; glans-shaft union constricted transversely, glans broadened near base, tapering distally, terminating bluntly; glans held at slight dorsal angle to shaft; dorsal surface of glans with dorsal curvature. Male palp (Figs. 10, 11): femur without retrolateral apophysis; retrolateral denticles of femur distributed longitudinally, not restricted to distal field; tibia proximally with rounded-toangular ventral prominence with field of short, stout denticles, especially proximally. Female sternum (Fig. 15 ): anterior margin with broad V-shaped median emargination with apex forming U-shaped notch; medial anterior margin reinforced by sclerotization; posterior margin with short, median process and weakly sclerotized cuticle.
Description of male lectotype.-Body length: 5.6 mm. Dorsum (Fig. 6 ): Carapace length, width: 1.8 mm, 2.8 mm. Cuticle dark golden brown and finely granulate, lighter and smooth along meso-and metapeltidium posterior margin; transverse row of white dots extending across metapeltidium. Anteromedian preocular prominence slightly darker than surrounding cuticle, with a few small denticles scattered medially and extending along anterior carapace margin. Anterior process of supracheliceral lamina with a few small denticles dorsally. Ozopore mound smooth. Ocularium dark brown to black and canaliculate, each carina with 5 sharp denticles. Opisthosoma: Cuticle dark golden brown, lacking a central figure. Scutum finely granulate, scutal tergites demarcated by short lateral rows of sigilla and sparsely scattered white dots. Free tergites and anal operculum smooth.
Venter (Fig. 7) : Sternum simple. Labrum smooth, curved dorsally. Posterior margin of genital operculum and margin of sternites well demarcated, with anterior sternite overlapping posterior sternite. Cuticle dark golden brown, smooth, with short erect setae scattered on anterior genital operculum. Anterior lateral portions of operculum protruding slightly; anterior margin rebordered, white; small pointed denticles arranged in a row along medial lateral margin.
Penis (Figs. 14, 17): 4.2 mm long. Shaft straight, width constant throughout much of length but narrowing near junction with glans; glans curving slightly dorsad toward terminus. Alae, narrow, thin; ventral surface less sclerotized just posterior to glans; stylus missing but angled dorsoproximally in others.
Appendages: Chelicerae: Segments 1 and 2 pale yellow with a dorsal band of short, dark erect setae, becoming a dense prodistal patch near base of fixed finger. Palps (Figs. 10, 11): Measurements in mm: femur 1.7; patella 0.8; tibia 1.1; tarsus 1.4. Palpal segments dark brown, tarsus lighter. Trochanter medium brown with a few erect setae; distoventral apophysis with 1 or 2 denticles and setae. Femur slender, curved with slight distodorsal expansion; retrolateral apophysis absent; long proventral row of small, distally pointing denticles interspersed with erect setae; dorsal surface with scattered erect setae and a few distal, submarginal denticles; a few denticles form a short proximal prolateral row. Patella slightly expanded distally, with a distal prolateral apophysis coated with erect setae, setae continuing proximally as a dorsal row; field of scattered denticles cover the proximal retrolateral surface; one large denticle points distally on distodorsal margin. Tibia slender and slightly curved, forming a ventral concavity; proximodorsal surface slightly inflated; proximal ventral surface expanded, creating a flat prominence slightly more pronounced anteriorly than posteriorly, with a field of pointed denticles; other denticles arranged in a distal proventral row; erect setae cover the tibia (longer setae ventrally); distodorsal surface with coat of short recumbent setae. Tarsus slender, slightly inflated distally; tarsal denticles arranged in a tight proventral row; short recumbent setae and INGIANNI ET AL.-LEIOBUNUM CALCAR SPECIES-GROUP long erect setae covering surface, setae longer ventrally, denser distally. Tarsal claw with 6 teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 8.7, 1.7, 7.1, 10.5, 11.1; II: 15.3, 1.7, 14.3, 14.3, missing; III: 8.2, 1.8, 7.5, 9.8, 11.7; IV: 11.8, 2.1, 9.8, 14.4, missing. Coxae smooth, concolorous with sternites; long, erect setae proximally. Anterior row of flat, evenly-spaced denticles developed along length of each coxa, terminating in distoventral submarginal row of small denticles and setae; proximal denticle row distal on coxae I, II, III, along full length of coxae IV. Trochanters reddish brown, with scattered distallypointing denticles laterally. Femur divided into basal piece and shaft by a circumferential groove; cuticle dark brown, lighter distally; shaft with irregular rows of distally pointing denticles associated with a distal setae, denticles, and setae not developed on ventral surface, denticles especially numerous on legs I and III; a few denticles along distal margin, larger dorsally, and in short lateral rows basally. Patellae reddish brown, wider distally; small distally-pointing denticles with accompanying setae scattered over surface, sometimes arranged in loose rows, reduced ventrally; sharp denticles larger on distal dorsal margin, smaller on ventral margin. Tibiae golden brown with a coat of fine recumbent setae, denser distally; scattered denticles with accompanying setae, some forming 4 or 5 rows, denser proximally and dorsally; proximal dorsal margin with rounded median process; distal margin with ventral row of pointed denticles terminating with lateral spines. Tibia II with reduced denticles, vestiture of microtrichia, 4 incomplete pseudoarticulations, and about 30 partial circumferential rings. Metatarsi golden brown with a coat of recumbent setae; Legs I and III with 3 pseudoarticulations, leg II with 9, leg IV with 5, each pseudoarticulation with a ventral pair of distally-pointing spines. Tarsi golden brown, distaldorsal margin of each segment dark; longer segments each with ventral pair of spines; recumbent setae cover entire cuticle, setae denser, longer ventrally and distally.
Variation in male.-Leiobunum nigropalpi shows comparatively little variation. Most are yellowish ventrally and golden to orange-brown dorsally with medium to dark brown legs, but some are lighter in color, with a white ventral surface, pale yellow dorsal surface, or golden-brown legs. Tibial denticles of the palp and posterior coxal denticle rows may be reduced or absent. The proximo-ventral prominence of the palpal tibia usually flat, but occasionally with the distal portion projecting ventrad, forming a small spur.
Description of female paralectotype.-Body length: 7.3 mm. Dorsum (Fig. 8 ): Carapace length, width: 2.1 mm, 2.9 mm. Cuticle brown, coarsely granulate with a few pointed denticles on mound of ozopore; ocularium nearly black, strongly canaliculate, each carina with 5 curved denticles. Supracheliceral lamina smooth. Opisthosoma: Generally brown with a weak central figure indicated by irregular dark bordering with dark anterior blotches on tergite 1 and a dark medial region of tergite 4; cuticle coarsely granular anterior, smoother posterior. Tergites 1-5 (scutum) demarcated by bands of whitish dots; remaining tergites appear somewhat reduced and separated from scutum (possibly due to swelling during preservation); tergite 8 and anal operculum granulate, anal operculum with a few small denticles.
Venter (Fig. 9 ): Labrum straight, smooth. Sternites finely granulate, dark golden brown, anterior half of each sternite with a lighter transverse band that terminates before lateral margins. Posterior margin of genital operculum and margins of sternites distinct. Genital operculum dark golden brown, lighter medially; dark denticles and setae form a longitudinal band, more numerous anteriorly; anterior body slightly bilobed with lobes protruding ventrad; margin thickly rebordered, white, protruding medially; a transverse sulcus with corresponding inner (dorsal) phragma developed between bilobed body and rebordering; phragma thicker and more prominent medially; small anterior-pointing apophyses developed on anterior lateral margins corresponding to the position of the sternum; sternum dark, nearly black medially around a broad v-shaped emargination; shoulders angled rather than square as in the other species in the group, median posterior process tiny, with tendons attached along posterior sternite margin.
Appendages: Chelicerae: Cuticle golden, basal article with short erect setae sparsely scattered on dorsal surface (denser distally), extending to distal dorsal and prolateral surfaces of second article; setae especially dense around the base of the fixed finger.
Palps (Figs. 12, 13): Measurements in mm: femur 1.7; patella 0.6; tibia 0.9; tarsus 1.5. Cuticle golden to golden brown. Trochanter with a few scattered denticles and setae distoventrally. Femur expanded distally with 4 or 5 denticles in a proximal prolateral row; pointed denticles arranged in a retroventral row and extending along the distal-dorsal margin, long erect setae interspersed and forming a proventral row, a few scattered dorsally. Patella with distal prolateral apophysis densely covered in long erect setae; pointed denticles extend along distal dorsal margin and form prodorsal and retrodorsal bands, each interspersed with a row of long erect setae. Tibia ventral surface slightly curved, with a few distally pointing denticles in a loose proximal row; fine recumbent setae and long erect setae cover surface. Tarsus expanded distally; surface with a coat of fine recumbent setae, long erect setae in irregular rows; setae dense and longer distoventrally, especially around tarsal claw. Claw with six teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 7.7, 1.9, 6.0, 8.1, 10.2; II: 13.4, 1.7, missing, 12.3, 12.5; III: 7.3, 1.2, 5.9, 8.9, 10.2; IV: 11.0, 1.1, 8.4, 12.5, 14.9 . Coxae dark golden brown, smooth, with sparse scattered setae. Large, flat denticles developed in a prolateral and retrolateral row on each coxa; tiny rounded denticles present submarginally; all prolateral rows and coxa IV retrolateral row extends full length of coxa (or nearly so); retrolateral rows of coxae I-III extend over half the length of the coxa; prolateral dorsal surface of coxa III and retrolateral dorsal surface of coxae I and II slightly protuberant; coxae I and II with a single dark tubercle. Trochanters smooth ventrally; dorsal surface with medial groove; distally-pointing denticles developed on lateral surfaces. Femur proximally reddishbrown, distally lighter; divided into basal piece and shaft by circumferential groove. Distally-pointing denticles scattered on basal piece and in 7-12 irregular rows down the shaft, most with accompanying distal erect setae; ventral surface smooth; two large denticles present on distal-dorsal margin. Patellae distal dorsal surface expanded, with 4 longitudinal rows of denticles, larger distally; distal ventral margin with a few distally-pointing denticles. Tibiae golden with vestiture of microtrichia and a coat of recumbent setae; proximal surface with 4 rows of denticles; dorsal margin with a few denticles and a small process. Left tibia II with 4 incomplete pseudoarticulations, right tibia II with 7, and both with numerous faint circumferential rings. Metatarsi golden with a coat of recumbent setae; a few scattered denticles proximal; erect setae form a few sparse rows; 5 pseudoarticulations on metatarsi I, III, and IV, 7 on II, each with ventral pair of spines and sometimes a dark dorsal spot. Telotarsi golden with a few rows of sparse erect setae and a coat of dark recumbent setae, denser distally and ventrally on each segment, especially distal segments; longer (proximal) segments with a pair of ventral submarginal spines. Tarsal claw smooth.
Ovipositor: Damaged, but two spermathecae visible between rings 4 and 5; otherwise typical: shaft dorsoventrally flattened; width constant to base of furca; anterior rings each with a transverse row of 2-10 erect setae (denser distally) on dorsal and ventral surfaces; furca lightly sclerotized, tapered anteriorly, and constricted at base; surface with many long setae; terminal sense organs anterior-lateral.
Variation in female.-As in males, there is little variation. The anterior genital operculum may be bilobed or straight, with or without anterior-lateral protuberance. The central figure, white spots, and sigilla color vary in intensity. Pro-and retrolateral rows of denticles may be reduced or absent on coxae II and III.
Range.-Forests of the eastern United States and, perhaps, southeastern Canada (Fig. 18 ).
Remarks.-Leiobunum nigropalpi is morphologically uniform throughout its range and many of its features are plesiomorphic relative to other members of the species-group based on outgroup comparision with closely related North American species (e.g., L, politum Weed 1890, L. aldrichi Weed 1893, L. verrucosum (Wood 1870), L. ventricosum (Wood 1870) , L. vittatum species-group) (M. Burns, M. Hedin, J. Shultz., unpublished molecular phylogeny). Specifically, the male palps are generally gracile, with the retrolateral denticles of the femur occurring in a long longitudinal series, rather than being restricted to a distal region, and a retrolateral femoral apophysis is absent. Furthermore, the penis narrows at the glans-shaft junction, as in species with primitive sacculate penes, and the posterior process of the female sternum is only lightly sclerotized.
Leiobunum euserratipalpe new species (Figs. 19-31) Leiobunum serratipalpe Roewer 1910 : Davis 1934 Bishop 1949:203-204, pl. 6, figs. 80-83; Edgar 1966:363, fig. 7; McGhee 1970:114-121, figs. 21c, d, 24c, 28, 29 (unpublished Other material examined. glans-shaft junction not demarcated dorsally, no constriction from dorsal or lateral view, glans tapering distally, with strong dorsal curvature. Male palps (Figs. 23, 24) : generally gracile; femur inflated somewhat distally, with very low retrolateral apophysis or none, but with retrodistal field of large denticles; retrolateral armature limited to distal 1/3 of femur; tibia inflated ventroproximal forming a rounded-to-flat prominence with field of denticles. Female: sternum usually with small median anterior notch (sometimes absent) and with small (less than half sternum width) posterior median process (Figs. 28, 29) , palpal femur lacking retrolateral apophysis (Fig. 25 ). Both sexes with a long prolateral row of denticles extending the full length, or nearly so, of each coxa.
Description of male holotype.-Body length: 6.3 mm. Dorsum ( Fig. 19 ): Carapace length, width: 1.7 mm, 2.8 mm.
Cuticle coarsely granulate, golden brown with dark sigilla lateral to ocularium. Supracheliceral lamina parallel with tips diverging, a few large denticles form a row down dorsal surface of each side. Median preocular prominence with 6 denticles in 2 transverse rows. Ozopore white, ringed in brown. Sharp denticles circling ozopore and scattered between mound and median prominence. Ocularium dark brown, lighter medially, weakly canaliculate; 7 denticles on left carina, 8 denticles on right carina. Mesopeltidium slightly elevated above surface of propeltidium; mesopeltidium and metapeltidium each with transverse row of white spots. Opisthosoma: Tapered posteriorly; cuticle golden brown, coarsely granulate, covered in tiny tubercles. Scutal tergites (tergites 1-5) distinguished by transverse, lateral rows of sigilla and bands of white dots; posterior margins of tergites 5 and 6 rebordered medially, straight, brown; lateral margin of dorsum white, especially on posterior tergites. Anal operculum golden brown with small scattered denticles.
Venter (Fig. 20) : Labrum with slight dorsal curvature and a subterminal pair of small lateral tubercles. Sternites golden brown, darker anteriorly; cuticle finely granulate. Posterior margin of sternites 3-5 straight; sternite 7 trapezoidal. Two large sigilla extend from the posterolateral genital operculum to the anterior margin of sternite 3. Sternite 3 and lateral sternite 2 partially fused, genital operculum clearly demarcated. Operculum golden brown with lateral submarginal rows of pointed denticles and small scattered denticles and erect setae; anterior margin rebordered, white.
Appendages: Chelicerae: Golden brown with short darker bands on proximal prodorsal and retrodorsal surfaces of second article. Distodorsal surface of first article and dorsal and prolateral surfaces of second with scattered erect setae, denser on distal prolateral surface.
Palps (Figs. 23, 24) : Measurements in mm: femur 1.5; patella 0.7; tibia 1.2; tarsus 1.5. Primarily golden brown, dorsal femora surface with incomplete brown bands. Trochanter with 3 distal denticles and prolateral submarginal row of erect setae. Femur arched distally with a small distal retroventral process; large, dark, distally-pointing denticles clustered on the anterior surface of the process, a few scattered distally; distodorsal surface with 2-3 irregular rows of denticles; proximal prolateral surface with a row of 7 dark, blunt denticles on left femur, 9 on the right; setae scattered on dorsal, ventral, and distal prolateral surfaces. Patella with submarginal row of dark distally-pointing denticles and erect setae, interrupted ventrally; a few smaller denticles scattered on surface; distal prolateral margin protuberant with a coat of erect setae. Tibia slightly curved, forming a shallow ventral concavity; proximal ventral surface expanded, forming a square, flat region covered with small, dark proximallypointing denticles (retrolateral denticles smaller and pointing distally); proximodorsal surface slightly inflated; distal proventral surface with longitudinal row of 5 evenly spaced, darktipped denticles; entire surface with a coat of long erect setae, fine recumbent setae present dorsally. Tarsus slightly arched and curving slightly prolaterally; surface coated with long erect and short recumbent setae; dark blunt denticles arranged in a tight row down the length of the proventral surface, with denticles at either end smaller and pointed; distal ventral tip with dense, fine erect setae. Tarsal claw with 5 distally pointing teeth increasing in length distally.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 7.8, 1.6, 6.4, 8.4, 10.8; II: 13.5, 1.6, 12.7, 12.9, 28.3; III: 7.3, 1.6, 5.9, 8.9, 11.1; IV: 10.3, 1.9, 7.1, 8.6, 10.8 . Coxae golden brown, slightly lighter, and mottled proximally; short erect setae and rounded denticles scattered over surface; large sharp denticles (some pointed, some flat-topped) arranged in a tight row down the anterior length of all coxae; coxa IV with complete posterior row, distal end of anterior row curving dorsally, adjacent to margin of coxa III, with smaller denticles scattered distally; coxae I, II, and III with a short, distal retrolateral row of denticles. Trochanters dark reddish-brown; small pointed denticles scattered over all but the ventral surface, increasing in size dorsally; small denticles arranged in a distal ventral submarginal row; denticles larger on trochanter I, smaller on trochanter IV. Femur basal piece defined by circumferential ring, concolorous with trochanters; row of small distally-pointing denticles circle the basal piece, larger dorsad; ventrally-pointing projection on proximal ventral margin; shaft golden brown with dark-tipped distally-pointing denticles arranged in loose longitudinal rows, prolateral and retrolateral denticles smaller and denser; femora I, III, and IV wider distally with a ventral submarginal row of denticles. Patellae golden with reddish-brown mottling; dorsal surface slightly arched distally; large sharp denticles arranged in a distal submarginal row, smaller denticles and setae arranged in a few longitudinal rows (reduced on patella II). Tibiae golden brown with dark flecks and blotches, leg II lighter; denticles with distally adjacent setae scattered over surface and forming a distoventral submarginal row; fine recumbent setae present; all denticles reduced on tibia II, but 5 rows of erect setae and 5-7 incomplete pseudoarticulations present. Metatarsi golden with a coat of fine recumbent setae and 5 rows of erect setae; 5 incomplete pseudoarticulations each with a ventral pair of spines on distal half of metatarsi I, III, and IV, 7 pseudoarticulations with reduced spines on metatarsus II. Tarsus with 5 rows of erect setae; ventral spines present only on proximal (longer) segments; fine erect setae on ventral surface, denser on the distal segments, longer setae clustered ventrally and dorsally around the tarsal claw. Tarsal claw curved, reddish, smooth.
Penis (Figs. 27, 31): 4.2 mm. Shaft without sacs or bulbs, but with a pair of small, subterminal alae; shaft straight with a slight ventral curve at base; shaft somewhat dorsoventrally flattened, rounder medially, tapers distally; no distinct joint present between the shaft and glans; glans narrow and curving dorsally at a 90u angle, slightly expanded laterally at curve; stylus projecting slightly posterior.
Variation in male.-Labrum may be straight or sharply curved dorsally. Size and number of denticles on the palpal tibia varies. Cuticle surface texture ranges from smooth to very coarse. Penis shaft usually straight, but infrequently curved dorsally; glans usually strongly curved, but may be less so, frequently due to preservation (distinguished by a wrinkled patch of cuticle on the ventral surface of the curve). Small alae absent or present, sometimes extending over curve of glans. Leg color ranges from golden to dark brown. Sternite 2 may or may not be distinct from genital operculum.
Description of female paratype.-Body length: 7.9 mm. Dorsum ( Fig. 21 ): Carapace length, width: 2.1 mm, 3.4 mm. Cuticle covered with tiny scattered tubercles creating a coarsely granular texture; tubercles dark and more prominent on medial mesopeltidium and metapeltidium. Anteromedian prominence with three rows (1 median and 2 lateral) of 2-3 denticles. Ozopore mound with a few denticles scattered on each side. Ocularium weakly canaliculate with 5 pointed denticles and a few scattered erect setae on each carina; dark reddish-brown, darker around the eyes. Propeltidium golden brown, darker anterior to ocularium, with dark lateral sigilla and marginal border near leg III. Mesopeltidium and metapeltidium each with reddish-brown medial band, whitish posterior and lateral margins, gold anterior margins, and white lateral spots. Supracheliceral lamina golden brown with an irregular row of pointed denticles on dorsal and anterior surfaces of each parallel side. Opisthosoma: Abdomen oval and slightly tapered posterior; cuticle coarsely granular and predominantly medium-reddish brown, darker laterally; tergites 1-6 form a scutum, with each tergite distinguished by color; faint central figure indicated by dark border; bordering breaks up at tergite 4, becoming two anterior dark blotches on tergites 5-7; transverse bands of white dots extend across tergites 1-3, limited to lateral regions of the posterior tergites; tergites 5-7 light in color lateral to the central figure, appearing as 2 large posterior white blotches from a distance. Anal operculum golden reddish-brown with a few tiny scattered erect setae.
Venter (Fig. 22 ): Labrum straight with pair of small subterminal lateral tubercles. Sternites golden reddish-brown with a lighter anterior transverse band, darker anterior margin, and white posterior and lateral margins; surface smooth with short, scattered erect setae. Genital operculum golden brown with two posterolateral sigilla; cuticle smooth with a few scattered erect setae. Genital operculum and sternites well demarcated. Flat-topped denticles arranged in a lateral submarginal row (smaller posteriorly) on anterior half of the operculum. Anterior margin thickly rebordered and protruding anteriomedially, forming a thick white ''lip'' with posterior sulcus; a very short medial sulcus extends posteriorly from transverse sulcus. Inner (dorsal) surface ( Fig. 30) with posterior-pointing ''shelf'' (phragma) and median septum, corresponding to the external sulci. Sternum (Fig. 28 ) straight and thick, with a small medial notch; posterior margin with rectangular median process about half the width of the sternum, muscles attached to the dorsal (inner) surface of the process.
Appendages: Chelicerae: Golden brown with scattered erect setae on dorsal surfaces of first and second article; second article with narrow prolateral distal band of erect setae becoming a dense cluster just proximal to fixed finger.
Palps (Figs. 25, 26 ): Measurements in mm: femur 1.5; patella 0.7; tibia 1.2; tarsus 1.8. Palpal segments uniformly golden brown. Trochanter with 2 tiny submarginal distallypointing retrodorsal and ventral denticles; setae form a distal prodorsal field and sparse, ventral submarginal row. Femur narrow, slightly wider distally; small distally pointing denticles arranged in a retroventral row terminating at a distal submarginal row, setae interspersed, denticles denser distally, setae denser proximally; weak proventral row diverging; proximal prolateral surface with a row of 7 denticles on left femur, 6 on right femur, and scattered erect setae; distal dorsal and prolateral margin each with one denticle, surfaces with erect setae arranged in a few irregular rows. Patella with a rounded distal prolateral apophysis; coat of short, erect setae covers process, distal ventral, and prolateral surfaces; prodorsal, retrodorsal, and retrolateral surfaces each with a wide longitudinal band of scattered distally-pointing denticles and setae; a distal submarginal row of denticles interrupted at process. Tibia with a coat of fine, dark recumbent setae on all but the ventral surface; erect setae scattered ventrally and forming loose rows dorsally; denticles scattered on the retrolateral surface and form a distal irregular pro-and retrolateral row; 2 denticles on distal prolateral margin. Tarsus with a coat of recumbent setae and 6-8 loose rows of erect setae (denser and finer distally, particularly around the tarsal claw). Tarsal claw reddish-brown, darker distally, with 7 teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 8.4, 1.7, 6.7, 8.3, 11.0; II: 15.5, 1.9, 14.0, 13.4, 29.7; III: 8. 3, 1.6, 6.4, 8.9, 11.6; IV: 12.5, 2.0, 9.3, 13.9, 17.4 . Coxae light reddish to golden brown, slightly lighter and mottled proximally; short erect setae and tiny rounded denticles sparsely scattered over surface and arranged in a ventral submarginal row; tight rows of flat-topped denticles extend nearly the full length of the prolateral and retrolateral surfaces, with prolateral denticles larger on coxae I, II, and III, and retrolateral denticles larger on coxa IV; coxa IV extends beyond the margin of coxa III, exposing the distal anterior-dorsal surface; a few small scattered denticles and 2 larger submarginal denticles present in the exposed region. Trochanters dark reddish-brown, pointed denticles scattered pro-and retrolaterally and arranged in a distal ventral submarginal row with a few interspersed erect setae; denticles larger on trochanter I, smaller on trochanter IV. Femora basal portion dark reddish-brown with a row of small denticles circling distally, interrupted ventrally; shaft golden brown and slightly expanded distally (except femur II); 6-7 loose rows of distally-pointing denticles and distally-adjacent seta on all but the ventral surface, dorsal denticles larger; two large submarginal distally-pointing denticles present dorsally and 3 smaller denticles pro-and retrolaterally; femur II denticles reduced. Patellae golden brown with darker dorsal mottling; small distally-pointing denticles in 4-6 loose longitudinal rows and in a distal submarginal row, dorsal denticles larger; denticles reduced on patella II. Tibiae golden brown with a coat of fine recumbent setae and 5 longitudinal rows of erect setae and small proximal denticles; distal margin dark with proventral and retroventral rows of small denticles, each terminating with a dark spine; tibia II mostly lacking denticles, but retaining ventrolateral spines; 5-6 incomplete pseudoarticulations on tibia II; vestiture of microtrichia present distally on all tibia. Metatarsi golden brown, distal margin reddish; cuticle with a coat of recumbent setae and 5-7 rows of short erect setae; 4-5 faint pseudoarticulations (11-12 on metatarsus II) indicated by a reddish dorsal mark, each with a pair of distally-pointing ventral spines (absent from some pseudoarticulations on metatarsus II). Tarsus golden brown, darker distally, proximal half of first segment and dorsal distal margins of all segments darker; a pair of spines present at the distal ventral margin of all but the most distal segments; recumbent setae cover entire surface, denser and longer ventrally and distally; short erect setae arranged in 5-7 rows down the length of the tarsus, longer erect setae clustered around tarsal claw. Tarsal claw reddish.
Ovipositor: Typical; two spermathecae visible in ring 6, shaft slightly expanded dorsoventrally around the spermathecae.
Variation in female.-The sternal notch is reduced in a few specimens we have seen, and the posterior sternal process is absent in specimens from eastern Pennsylvania, Maryland and northeastern Virginia. However, it is likely that the sternal process sclerotizes during the adult instar; in populations with sternal processes, it is variably expressed in early-season (June) individuals but is present and well sclerotized in specimens collected in August and September. Therefore, the collection date should be taken into consideration when identifying females that may belong to this species. Intensity of dorsal color, pattern, and central figure varies greatly, but posterior whitish blotches on the opisthosoma are usually visible. Leg color ranges from golden to dark brown. Denticles of the palpal tibia sometimes reduced.
Range.-This species is widely distributed east of the Mississippi River and is common in the Atlantic Coastal Plains and Piedmont of the eastern United States (Fig. 32) .
Remarks.-Although it is technically a new species, L. euserratipalpe already has a complicated taxonomic history. Leiobunum serratipalpe Roewer 1910 was described from specimens collected in ''Long Lake'' and ''Cold River, North America.' ' Cokendolpher (1981) examined the ''male'' cotype (the only specimen that appears to be available) and found it be an adult female L. calcar, an observation that we have confirmed. Without reference to the type material, Crosby & Bishop (1924) questioned the validity of L. serratipalpe and speculated that purported male specimens were actually subadult males of L. calcar. In addition, no confirmed adult female L. serratipalpe had been described (but see McGhee 1970), although it was assumed to closely resemble female L. calcar. Cokendolpher (1981) found several L. serratipalpe-like specimens within a large collection of L. calcar from Maine, USA, and concluded that L. serratipalpe was a junior synonym of L. calcar. This verdict was widely accepted, and L. serratipalpe was subsequently omitted from checklists and keys of North American harvestmen (e.g., Edgar 1990) and its records were lumped with those of L. calcar (e.g., Cokendolpher & Lee 1993) .
However, one of the most common summer species in the Mid-Atlantic Coastal Plain and Piedmont of Pennsylvania, Maryland and Virginia (named here L. euserratipalpe) corresponds to the traditional descriptions of L. serratipalpe (e.g., Davis 1934; Bishop 1949; Edgar 1966; McGhee 1970 (Davis 1934:662) .
Other material examined. cumberlandense''). (Figs. 43a, b , 46a, b): shaft with broad ventral bend in lateral view, followed by smaller dorsal bend subterminally in region of alae; alae varying from large and dorsally curved to essentially absent; glans curved dorsally.
Male retrolateral apophysis present on palpal femur, varying from large ( Fig. 37 ) to scarcely developed (Fig. 39 ) but always associated with a field of stout, pointed denticles. Female palpal femur usually with low retrolateral apophysis covered in enlarged spine-like denticles (Fig. 41) . Posterior margin of female sternum with long median process (greater than half sternum width) projecting into soft cuticle of pregenital chamber, process essentially doubling length of sternum; anterior sternal margin usually with narrow median notch (Fig. 44) , sometimes apparently absent. Description of typical male from type region (Virginia: Buffalo Mountain NAP, ''trailhead at parking lot,'' 37.43166N, 78.65696W, 20 June 2004, R.L. Hoffman (VMNH).-Body length: 6.5 mm. Dorsum (Fig. 33 ): Carapace length, width: 2.0 mm, 3.4 mm. Surface granulate and light brown to golden yellow-brown with medium brown bordering extending from the lateral margin of carapace to anterior opisthosoma margin. Anterior median prominence with 1 median denticle and a row of 2-3 lateral denticles on each side. Mesopeltidium and metapeltidium distinct medially, merging laterally; each with a single row of white dots; posterior margins light brown and rebordered. Ocularium reddish-brown with a dark circumocular band and acanaliculate, with a loose circle of 15 sharp, darktipped denticles and a few interspersed short erect setae around each eye; anterior denticles point posteriorly, posterior denticles point anteriorly, dorsal denticles larger and more numerous. Ozopore mound with sharp denticles scattered on all but the anterior-lateral surface, with a few extending to the ocularium. Supracheliceral lamina arching ventromedially with parallel parts divided by a deep cleft; sharp, distally-pointing darktipped denticles on dorsal and anterior surfaces. Opisthosoma: Tapers posteriorly; surface granular with a few tiny scattered setae laterally; predominantly light brown with a very faint central figure beginning around the ocularium and fading at tergite 6. Rows of sigilla demarcate tergites 1-6 lateral to central figure; tergites 1-7 with a complete medial transverse band of white spots and whitish anterior and posterior bordering; tergite 8 with two large lateral posterior sigilla. Anal operculum light brown with medial white blotch and a few scattered setae and small sharp denticles. Venter (Fig. 34) : Labrum curved dorsally with a rough ventral surface. Sternites light yellow with white bordering on posterior margin and light brown on anterior margin; sparse erect setae scattered over surface. Sternite 3 overlaps sternite 4, sternite 4 overlaps sternite 5; sternites 7 and 8 fused medially but distinct laterally; posterior margin of sternites 3 and 4 slightly recurved, all other margins straight. Genital operculum yellowish and somewhat transparent posterior-medially; anterior margin strongly rebordered and whitish with a dark medial blotch; submarginal row of small, sharp, dark denticles lateral, smaller rounded denticles and setae scattered on medial surface. Genital operculum and sternites 2 and 3 fused; the posterior operculum margin demarcated by a shallow, incomplete recurved crease. Large sigilla on posterior lateral surface of operculum extend to anterior portion of sternite 3. Sternum simple, slightly narrower medially.
Appendages: Chelicerae: Light golden brown with slightly darker dorsal surface on proximal article, small dark retrodorsal blotches on distal article; setae scattered on dorsal surface of both articles, becoming denser distally and forming a distal prolateral row on distal article and a submarginal row on proximal article.
Palps (Figs. 37, 38 ): Measurements in mm: femur 1.7; patella 0.8; tibia 1.5; tarsus 1.7. Trochanter light golden brown with distal prolateral row of erect setae. Femur brown, darker distally; narrow basally (but proximal dorsal surface slightly inflated), becoming strongly inflated and arched distodorsally, then narrowing slightly at distal end; ventral surface slightly curved. Sharp denticles and setae scattered on distal prolateral and dorsal surfaces and arranged in a dorsal retrolaterally curving row and a proximal prolateral row of 4 large denticles on the left femur, 6 on the right. Distal retroventral surface with a large (0.6 mm) conical ''spur'' or apophysis projecting ventrolaterally. A dense field of sharp denticles and interspersed setae extends from anterior apophysis surface to distal femoral margin. Patella dark brown; dorsal surface 3-4 times the length of the ventral surface; distal prolateral surface slightly protuberant; an irregular row of dark distally pointing denticles extends along the dorsal to retrolateral margin; smaller denticles scattered retrolaterally and in loose dorsal row; scattered erect setae cover all but the ventral surface. Tibia golden brown with darker dorsal and retrolateral blotches. Proximal dorsal surface slightly inflated; proximal ventral surface expanded, forming a large flat prominence densely covered with proximally-pointing, sharp, dark denticles. Ventral surface arched distal to prominence and covered with long erect setae. Dark denticles form a proventral band and loose distal retroventral row. All but the retrodorsal surface with a coat of dark, erect setae. Tarsus light golden brown and curving slightly ventrally and retrolaterally; tightly-packed proventral row of dark, flat-topped denticles extend nearly the full length of the tarsus; 6-7 rows of dark erect setae covering all but the ventral surface; short recumbent setae cover the surface, and fine erect setae form a scopula-like structure distoventrally. Tarsal claw golden brown with a dark tip with 6 teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 5.7, 1.6, 5.4, 6.1, 7.0; II: 11.0, 1.8, 10.7, 10.8, 22.4; III: 5.5, 1.5, 4.9, 7.1, 9.6; IV: 8.1, 1.8, 7.1, 11.8, 13 .5. Coxae yellowish with condyles and proximal posterior margin dark; short erect setae and tiny blunt denticles scattered over surface and forming a ventral submarginal row. Coxae I and II with an anterior row of flat-topped denticles, coxa IV with a posterior row of flat-topped denticles. A few small denticles scattered on anterior surfaces of coxa III and IV, posterior of III, but not forming a distinct row. Coxa II with large darktipped denticle on posterior margin. Trochanters dark brown; small, distally pointing denticles scattered on dorsal, prolateral, and retrolateral surfaces and arranged in a distal submarginal circumferential row; dorsal surface with distal medial longitudinal groove. Femur base dark brown, wider proximally, with scattered distally-pointing denticles on proand retrolateral surfaces; distinguished from shaft by a circumferential groove; shaft light golden brown, dark brown distally (except femur II); distally-pointing dark-tipped denticles and accompanying distally adjacent seta arranged in 5-7 irregular longitudinal rows, more defined dorsally, absent ventrally (femur I denticles denser, rows less defined); distal ventral margin with a row of dark-tipped denticles, distal dorsal margin with 2 distally pointing denticles. Patellae with 4-6 loose longitudinal rows of tiny denticles and a distal submarginal row of larger denticles, cuticle dark brown. Tibiae golden brown, darker distally (except tibia II); tiny distally-pointing denticles arranged in 5-8 proximal longitudinal rows; each denticle accompanied by a distal erect seta, with setae continuing each row distally; tibia II with setae rows only and a few tiny denticles; distal margin with a ventral row of small denticles terminating in a single spine at either end (tibia II with spines only); surface with a coat of recumbent setae; vestiture of microtrichia present, especially distally. Tibia II with 5 incomplete pseudoarticulations. Metatarsi with 6-8 pseudoarticulations, each with a pair of distally pointing ventral spines and a dark dorsal blotch; 5-6 rows of erect setae extend down the metatarsus and tarsus; metatarsi and tarsi golden brown with a coat of recumbent setae. Tarsi with fine, dense, erect setae on ventral surface, denser distally; longer (proximal) telotarsi with 2 distally pointing ventral spines on distal margin. Claw smooth.
Penis (Figs. 43a, 45a ): 5.1 mm long. Dorsoventrally flattened (rounder basally), with a lateral ridge down most of the length of both sides of the shaft; base expanded laterally at attachment to stabilizing rods; shaft curved dorsally, thickly sclerotized distally. Alae thick and angled dorsally, with shaft bulging dorso-medially between alae; glans curving 90u dorsally and stylus projecting dorsally from tip.
Variation in male.-The species displays substantial variation in several characters. The central figure and dorsal rows of white spots and darker markings vary from apparent to faded, or may be absent. Trochanters and basal portions of the femora are generally dark, often contrasting with the femoral shaft but are concolorous. The legs and palps range from golden to dark brown. Denticle density varies on the carapace, particularly between the ozopore mound and median prominence, as well as on the coxa, although the presence or absence of rows shows little variation. The fusion between the genital operculum and sternites 2 and 3 may be partial or complete. The palps may occasionally be less robust, but not slender, and have a reduced but still-evident retrolateral apophysis (Figs. 39, 40) . Penis curvature varies from shallow to pronounced, and alae may be horizontal (Figs. 43b,  46b ) rather than angled dorsally, or reduced to a thickly sclerotized region near the base of the glans.
Description of typical female from type region: U.S.A.: Virginia: Floyd County: Buffalo Mountain NAP, ''trailhead at parking lot,'' 37.43166N, 78.65696W, 20 June 2004, R.L. Hoffman (VMNH).-Body length: 7.5 mm. Dorsum (Fig. 35 ): Carapace length, width: 2.0 mm, 3.3 mm. Supracheliceral lamina similar to that of the male. Ozopore mound with a few scattered sharp denticles laterally. Ocularium acanaliculate but appearing canaliculate due to a dark medial band and lighter circumocular band; each carina with 10 sharp dark denticles; anterior denticles larger and point posterior, posterior denticles smaller and point anterior. Anteromedian preocular prominence light brown with two brown longitudinal stripes and a submarginal row of 4 small denticles. Cuticle between ocularium and median prominence dark brown with a dense field of tiny dark rounded tubercles, giving a coarsely granulate texture. Anterior margin of mesopeltidium slightly elevated above surface of propeltidium and fading laterally into the carapace surface; cuticle brown with white lateral blotches and medial anterior margin that breaks up to white dots laterally; posterior and lateral margin dark brown. Metapeltidium medium brown, white laterally, with posterior and lateral dark brown bordering and an anterior row of white dots. Opisthosoma: Rounded and gently tapering posterior. Tergites 1-5 marked by a slight ridge halfway between the medial and lateral lines of the dorsum, creating a distinct rounded medial region; cuticle coarsely granular with tiny rounded tubercles less dense but more distinct lateral (distal) to the ridge. Central figure defined by medium-dark bordering extending from tergite 1 to the anterior margin of tergite 5 and continuing as 2 dark anterior blotches on remaining tergites.
Tergites 1-4 medium to dark brown, lighter laterally (distal to ridge), medial region with transverse rows of white dots along each tergite and short rows of small dark brown dots separating tergites between central figure and ridge. Remaining tergites light to golden brown, darker laterally, with medial white dots. Anal operculum medium brown with large white medial blotch and a few small submarginal denticles.
Venter (Fig. 36) : Sternites 3-6 smooth, light brown, anterior and posterior margins fading to white, with a brown anterior border; sternite 7 + 8 white with light brown posterior bordering and 4 medium brown dots in 2 rows; posterior and lateral margins rebordered. Genital operculum, and all sternites distinct. Operculum white medially and golden brown laterally with 2 large posterior sigilla; two smaller sigilla extend from proximal half of sternite 2 to anterior margin of sternite 3. Setae and small denticles scattered medially on operculum, sharp, dark-tipped denticles arranged in a lateral submarginal row; anterior denticles larger and denser. Anterior margin thickly rebordered and protruding, forming a whitish ''lip'' and a transverse sulcus with a corresponding transverse phragma on the inner (dorsal) surface; anterior body of operculum protuberant and slightly bilobed just posterior to transverse sulcus, forming a short medial sulcus and corresponding inner medial ridge in the posterior space formed by the phragma (Fig. 45) . Sternum anterior margin notched medially and slightly angled ventrally; median posterior process as long as sternum width (Fig. 44) . Labrum straight and expanded ventrally at base.
Appendages: Chelicerae: Light golden brown. Proximal article with medium brown dorsal surface and distal submarginal row of setae, second article with small dark retrodorsal blotches and setae scattered on dorsal surface and arranged in imperfect pro-and retrolateral rows (denser and less organized distally).
Palps (Figs. 41, 42 ): Measurements in mm: femur 1.6; patella 0.7; tibia 1.2; tarsus 1.9. Trochanters golden brown with a distal retroventral row of setae and small median submarginal tubercle. Femur medium brown, darker dorsally; diameter slightly increases distally. A low, rounded process and a few large dark denticles located at the retrolateral position corresponding to the more prominent male apophysis. Parallel pro-and retroventral rows of denticles diverge distally, retroventral row terminating in short submarginal retrolateral row of smaller denticles; a few distally-pointing denticles scattered on distodorsal surface and arranged in a prolateral submarginal row; erect setae interspersed with denticles and forming a prolateral row; 8 large denticles form proximal prolateral row, with proximal half abruptly curving ventrally. Patella medium brown, dorsal surface twice the length of the ventral surface and wider distally; prolateral margin slightly protuberant. Erect setae cover all but the retroventral surface; distally pointing denticles form 2 dorsal rows and a loose retrolateral row, with a few small denticles scattered distal-retroventrally and proximal-prolaterally. Tibia golden brown, darker dorsally, with a coat of short recumbent setae and a single distal prolateral denticle; a ventral row of dark-tipped, distally-pointing denticles terminates in a distal retrolateral submarginal row; proximal denticles denser, smaller and more scattered, becoming a small retrolateral field; erect setae arranged in a retrolateral row and scattered on dorsal, ventral, and distal prolateral surfaces. Tarsus golden brown with a narrow proventral dark stripe corresponding to the male denticle row; dense recumbent setae and 6-8 rows of dark erect setae extend the length of the tarsus (denser distally) with dense, fine, erect setae distoventrally; claw golden brown with 5-6 teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 6. 3, 1.7, 5.2, 6.9, 9.6; II: 11.4, 1.7, 10.6, 11.4, 28.5; III: 6.0, 1.5, 5.2, 7.6, 10.2; IV: 8.5, 1.7, 7.7, 11.8, 14.2 . Coxae golden brown with proximal golden brown blotches surrounded by white; surface smooth with scattered short erect setae and a ventral submarginal row of a few small denticles and interspersed setae (fewer denticles and more setae on coxae II and III). Coxae I, II, and III with anterior (prolateral) row of flat-topped denticles and tiny posterior (retrolateral) scattered denticles; coxa IV with posterior row of flat-topped denticles and small scattered denticles anterior; anterior coxa IV and posterior coxa II each with a dorsal submarginal denticle. Trochanters dark brown with denticles scattered on pro-and retrolateral surfaces (less dense on trochanter IV) and forming a distal circumferential submarginal row. Femur base defined by a circumferential groove and dark brown coloring, with distally-pointing denticles and erect setae scattered laterally and a few ventrally; shaft slightly expanded distally and golden brown with dark brown distal condyles, a submarginal row of distally-pointing sharp, dark denticles, and approximately 5 irregular rows of distallypointing, dark-tipped denticles (densest on femur I) with accompanying distal erect seta (ventral surface bare). Patellae light brown with whitish mottling, especially on patella III; narrow white bordering on distal margin of patella I; small distally-pointing dark-tipped denticles with distally adjacent seta scattered over surface, some forming rows (reduced on patella II); a few larger denticles form a distal submarginal row. Tibiae golden brown with a coat of short recumbent setae; 5 proximal rows of distally-pointing dark-tipped denticles extending no more than half the length of the tibiae (reduced on tibia I); erect setae distally adjacent to each denticle continue in rows the full length of the tibia; distal ventral submarginal row of a few small, dark, distally pointing denticles terminate with a single spine at either end; vestiture of microtrichia present distally; tibia II lacking nearly all denticles, but with setae and spines as on other tibiae and 4 faint incomplete pseudoarticulations. Metatarsi golden brown with a coat of recumbent setae; 3-4 pseudoarticulations (8-9 on metatarsus II) each with a dark dorsal spot and a pair of dark, distally-pointing ventral spines; 5 rows of fine erect setae extend from metatarsus to proximal half of tarsus; longer (proximal) telotarsi with a distal pair of small ventral spines; surface with a dense coat of recumbent setae and a ventral scopula-like structure of fine, erect setae; tarsal claw smooth with a ventral tooth-like protuberance at base.
Ovipositor: Typical; two spermathecae visible between rings 6 and 7.
Variation in female.-The dorsal surface, palps, and legs vary from golden brown to dark brown, or even, rarely, predominantly white. The ventral surface ranges from white to dark golden brown, but is always lighter than the dorsal cuticle. Central figure may be more or less distinct and may begin on the carapace or tergite 1. Trochanters and femur base are often darker than the femur shaft, but can be concolorous. The number of denticles on the ocularium varies from a few to more than 20. Coxal denticle rows vary from dense, distinct rows to few and scattered. Sternum notch may be very shallow and the posterior sternal process ranges, although longer is more common. As in L. euserratipalpe, the posterior process completes its sclerotization during the adult stage and earlyseason (June) adults may appear to lack the process, although it may be present as a poorly sclerotized band. The small retrolateral femoral apophysis of the palp is sometimes greatly reduced, especially in smaller specimens.
Distribution.-Leiobunum calcar ranges from Saskatchewan (Holmberg 1998) to Newfoundland (Hackman 1956 ) in Canada. The northern limit is not known, but L. calcar appears to extend farther north than other North American Leiobunum species. This widespread distribution continues into the northern United States from the northern plains and Great Lakes Region to the New England States, with large regions remaining to be sampled (Fig. 47) . The species appears to be increasingly restricted to the Appalachian Mountains in more southern states, which may reflect historical sampling effort or, if accurate, a propensity for cooler climates.
Remarks.-Male L. calcar are typically recognized by a prominent retrolateral femoral apophysis on the palp and a long, ventrally curved penis with large alae, and this is by far the most widespread association of characters in the species. However, there are many regional or even local variants that differ in the size of the retrolateral femoral apophysis and penial alae. McGhee (1970) proposed the species L. cumberlandense based on the association of reduced femoral apophysis and reduced alae in specimens from the Cumberland Region of Kentucky, Virginia, and Tennessee. However, specimens with well-developed femoral apophyses also occur in this region and are otherwise identical to L. cumberlandense. In addition, we have found several widely scattered populations with the L. cumberlandense syndrome (e.g., Manitaulin Island in Lake Huron and far-western Maryland). These and other variants may be monophyletic and reproductively isolated from other populations of L. calcar, but we cannot at present find compelling morphological evidence for this. In contrast, the subterminal dorsal bend in the penis and the presence of a long posterior sternal process in the female appear to be essentially universal features of the species. ''just off FS 89,'' 36.6387uN, 81.6059uW, elev. ,1524 m, 25 June-11 July 1998 .
Other material examined.-USA: North Carolina: Alleghany County: 2 L , 5 K , Doughton Park CG, ''on BRP, S of Sparta, '' 36.4290uN, 81.1539uW, elev. naked protuberance (Grayson Highlands, Virginia) (Fig. 54) , no known intermediates. Female sternum large with long posterior process and deep anterior median notch extending to middle of sternum (Fig. 59) , palpal femur lacking the femoral apophysis (Fig. 56 ) of most female L. calcar (Fig. 41) .
Description of male holotype.-Body length: 6.5 mm. Dorsum (Fig. 48 ): Carapace length, width: 1.8 mm, 3.5 mm. Supracheliceral lamina with a few small denticles on anterior and dorsal surfaces. Anterior median prominence with three loose longitudinal rows (one median, two lateral) of two or three small, sharp denticles; additional denticles scattered between prominence and ozopore, particularly along anterior carapace margin. Ozopore mound with sharp denticles at anterior and posterior ends, smooth with a few small setae laterally. Ocularium dark brown and weakly canaliculate; each carina with 10 sharp, curved denticles nearly circling the eye; anterior denticle pointing posterior, posterior denticles pointing anterior. Transverse postocular fold distinct medially, fading into general carapacal surface laterally; a transverse row of whitish dots extends across meso-and metapeltidium. Posterior margin recurved and rebordered. Cuticle otherwise orange-brown and granulate. Opisthosoma: Elongate, tapering posteriorly. In lateral view, dorsal surface bends gradually upward and then posteriorly. Granular cuticle predominantly light orange-brown and lacking a central figure. Scutal tergites (tergites 1-5) and free tergites 6 and 7 demarcated by lateral sigilla and a transverse band of white spots. A pair of large oval sigilla with dark bordering on tergite 8 indicate large penile retractor muscles. Anal operculum with median white blotch and a few small, sharp denticles. Venter (Fig. 49) : Labrum curved dorsally with a pair of lateral subterminal tubercles. Genital operculum and sternites yellowish with a few darker markings, usually sigilla. Operculum and sternites (Bishop 1949; Carter & Brown 1973; Davis 1934; Edgar 1971; Hackman 1956; Jennings et al. 1984; Katayama & Post 1974; Levi & Levi 1952; McGhee 1970; Weed 1889a) . Open squares are localities of all known L. hoffmani specimens.
2 and 3 completely fused; demarcation between operculum and sternite 3 perceptible only as variation in color, with a short, shallow transverse fold indicating intersternal margins. Anterior margin of genital operculum strongly rebordered, with resulting ''lip'' protruding medially, folding over the penis tip; inner (dorsal) surface of ''lip'' with medial indentation. Pointed dark denticles form a lateral imperfect row; small rounded denticles and setae scattered on medial ventral surface. Supraopecular sternite simple. Sternites 3 2 7 + 8 smooth with a few short erect setae; each anterior sternite overlaps the posterior sternite; sternites 7 and 8 fused, but demarcated laterally by short transverse folds in the cuticle.
Appendages: Chelicerae: Dark brown, lighter on distal half of second article. Proximal segment with a few setae along distal margin. Second article with a band of short, dark, transverse stripes on proximal 3/4 of lateral and dorsal surfaces; dorsal surface with numerous erect setae, denser just proximal to fixed finger. Movable and fixed fingers dark; fixed longer. Palps (Fig. 52, 53 ): Measurements in mm: femur 1.6; patella 0.6; tibia 1.2; tarsus 1.7. Cuticle dark brown, proximal surface of femur and distal tip of tarsus slightly lighter. Trochanteral tubercle with a few setae and denticles. Femur narrow basally, inflated and arched distally forming a ventral concavity; large conical apophysis (0.8 mm) projects from subterminal retrolateral surface; large, a field of sharp denticles extends over the anterior apophysis surface to the distoretrodorsal margin; two imperfect longitudinal rows of sharp denticles extend along the distodorsal surface and a few large denticles form a proximal prolateral row. Erect setae scattered on ventroproximal and apophysis anterior surfaces. Patella short, robust, with scattered erect setae in longitudinal retrodorsal and prodorsal bands; proximal retrolateral margin and distal dorsal margin each with a cluster of large denticles; distal prolateral surface slightly protuberant. Tibia robust; proximal ventral surface forming flat, anvil-like prominence covered in large, proximally pointing denticles and a few long, curved setae; tibia arches to form a large ventral concavity distal to prominence; proximodorsal surface inflated, coming into apposition with the distodorsal surface of patella; 9 recurved denticles form a proventral row. Widely spaced, long, erect setae cover all but proximodorsal surface, setae especially long in ventral concavity; distal margin of tibia with short, recumbent setae. Tarsus slightly inflated proximally; curved ventrally, with distal end slightly curved retrolaterally; flattopped tarsal denticles in highly organized tightly packed row extend nearly full length of tarsus, denticles smaller distally; cuticle covered with long, erect setae loosely arranged in rows, and dense coat of short, recumbent setae. Tarsal claw with 4 or 5 teeth.
Legs: Measurements of femur, patella, tibia, metatarsus, tarsus in mm: I: 6.0, 1.6, 5.9, 6.6, 8.8; II: 12.1, 2.0, 12.3, 16.3, 23.0; III: 6.4, 1.5, 5.2, 8.1, 10.1; IV: 12.4, 1.9, 12.7, 12.3, 22.5 . Row of flat, evenly-spaced denticles developed along distal anterior surface of coxae I and II and along distal posterior surface of coxa IV; coxa II with 1-2 denticles on posterior margin; coxa II-IV with scattered rounded denticles on distal ventral surface; all coxae golden with scattered erect setae and a ventral submarginal row of smaller denticles and setae. Trochanters golden-brown with small, distally pointing, dark, prolateral and retrolateral denticles and a distoventral row of submarginal denticles. Femora with basal piece defined by a circumferential groove; basal piece and immediately adjacent region of shaft concolorous with coxae or nearly so; shaft brown and increases in diameter distally; sharp, distally curved denticles, each typically accompanied by a distally adjacent erect seta, densely scattered on femur I and forming loose rows on femora II-IV; ventral surface smooth except for a distoventral submarginal row of denticles. Patellae dark brown with numerous small, sharp denticles, larger distodorsally, some accompanied by distal erect setae, often arranged in imperfect rows (much reduced on leg II). Tibiae slightly increased in diameter distally with numerous sharp, distally curved denticles (reduced on leg II, especially distally) and longitudinal rows of erect setae; vestiture of microtrichia distally; tibia II with fine circumferential stripes (pseudoarticulations) and recumbent setae. Metatarsi with a coat of fine recumbent setae, denser dorsally, and 5-7 rows of short erect setae. Metatarsi I with 5-6 pseudoarticulations, II with 10, III with 5-6, IV with 8; each psuedoarticulation with a pair of ventral spines (reduced on metatarsi II). Tarsi with long, erect setae and recumbent setae, denser distally, especially on the ventral surface where it forms a scopula-like structure; a pair of long spines developed on distoventral margin of longer (proximal) tarsomeres. Claw curved, smooth with a single ventral, tooth-like protuberance at base.
Penis (Figs. 58, 61 ): 6.7 mm. Lanceolate, tapering gradually, and curving dorsally; dorsoventrally flattened at base, becoming somewhat rounder and more heavily sclerotized distally; slight lateral ridges extending the length of the shaft becoming somewhat more prominent distally. Glans flat dorsally and slightly curved; no distinct joint between glans and shaft, but ventral surface of shaft less sclerotized; stylus short compared to other species in the group and angled posteriorly. Penial fulturae nearly the length of the shaft and fused; weak medial sclerotization distally along fusion.
Variation in male.-Dorsal coloration varies greatly, with some displaying a more calcar-like coloring of predominantly light brown to orange with or without an apparent central figure, while others are highly patterned, with dark brown and white spotting on both the carapace and opisthosoma and a prominent central figure extending from ocularium to preanal tergite. The number and symmetry of carinal denticles varies and may encircle the eye or be present only dorsally. The most significant palpal variation is the greatly reduced male femoral apophysis observed in one Virginia population (Figs. 54, 55) , present as only a raised protuberance, but with denticles developed along the anterior surface and distally to the femur margin, an arrangement similar to that of populations with large apophyses. Demarcation of the posterior margin of the genital operculum/sternite 2 and anterior margin of sternite 3 ranges from an incomplete transverse fold or groove to simply a variation in color. Sternites 7 and 8 may be completely fused or distinguished by a short transverse fold at the lateral margins. The tubercles of the supracheliceral lamina may be widely spaced or concentrated at the anteromedial end. Denticle rows on anterior coxa I and posterior coxa IV nearly the full length of the coxa; all other denticle rows extend half the length of each coxa or less, or may be completely absent.
Description of female paratype.-Body length: 7.6 mm. Dorsum (Fig. 50) . Carapace length, width: 1.9 mm, 3.3 mm. Propeltidium with dark brown sigilla separated by white; lateral margin brown; surface finely granulate; anteromedian preocular prominence with 5 scattered denticles; ozopore mound with anterior and posterior denticles and a few anterior setae. Supracheliceral lamina smooth, projecting slightly, sides converging slightly. Ocularium weakly canaliculate, but appearing strongly canaliculate due to dark brown coloration with black circumocular ring; left carina with 5 sharp, curved denticles, right carina with 9 denticles. Mesopeltidium with dark brown transverse band bordered by anterior and narrow posterior white bands connected by a thin median bridge of white; bands indistinct laterally. Metapeltidium dark brown medially with a row of white spots (anterior portion of central figure) , mottled brown and white laterally with a few large white spots. Opisthosoma: Distinct, dark, but transversely broken, longitudinally variable central figure most prominent on the scutum (tergites 1-5), darkest on tergites 1, 4 and 5, and represented by a pair of large dark anterior spots on remaining tergites. Scutal tergites transversely demarcated by white posterior bordering and dark brown, thin sigillary lines and small dots. Imperfect transverse rows of white dots extend across each tergite, restricted to central figure on anterior tergites. Cuticle lateral to central figure predominately whitish, darker on posterior tergites, often interrupted by brown transverse bands extending from central figure. Anal operculum with scattered, darktipped spines; white medially surrounded by brown margin.
Venter (Fig. 51 ): Labrum straight with scattered minute tubercles; at midpoint, slightly expanded laterally. Tergites light brown, fading anteriorly, with whitish posterior and lateral bordering; dark longitudinal pleural band appearing continuous with dark, transverse sigillary lines between sternites. Sternite 7 + 8 lighter medially with four brown dots arranged in two rows. Sternites 2 and 3 fused; genital operculum and all other sternites distinct. Anterior genital operculum bilobed and rebordered, forming a broad white ''lip'' with a posterior transverse sulcus, inner (dorsal) surface with corresponding phragma and median septum (Fig. 60) . Medial surface whitish with scattered setae (denser anteriorly) and weak denticles; brown laterally, becoming 2 large brown posterior spots; submarginal row of denticles (larger anteriorly) developed laterally. Lateral margins with prominent interior anterodorsally projecting apophyses that engage the posterodorsal surface of the sternum when operculum closed. Anterior sternal margin with large, rounded median notch (to sternum midpoint) between a pair of plate-like lobes; robust posterior median process with tendinous apodemes attached laterally comprises half the total operculum length.
Appendages: Chelicerae: Cuticle light brown. Basal article with a row of erect setae along dorsal surface curving laterally and terminating distally at a submarginal row of erect setae; a few scattered setae ventrally. Second article with scattered erect setae on dorsal and prolateral surface; prolateral setae denser distally.
Palps (Figs. 56, 57) : Measurements in mm: femur 1.4; patella 0.7; tibia 1.1; tarsus 1.7. Cuticle light brown, patella and distal ends of femur and tibia slightly darker. Trochanter with a distal prolateral row of erect setae extending from dorsal to ventral surface. Femur with proventral and retroventral rows of sharp spines, arising close together proximally and diverging distally toward the pro-and retrolateral condyles of the femur-patella joint; a few denticles scattered on subterminal dorsal surface and 4 or 5 denticles form a short imperfect proximal prolateral row; surface with scattered erect setae, especially numerous and elongate on ventral surface. Patella with setose process projecting distally from distal prolateral surface; scattered erect setae and small, distally curved sharp denticles cover all but the ventral surface; spines especially well developed near dorsal condyle of patella-tibia joint. Tibia with scattered erect setae and coat of fine recumbent setae; broad band of dark, distally projecting on ventro-proximal and ventro-retrolateral surfaces; a few welldeveloped spines on the distal prolateral surface. Tarsus with numerous long, erect setae, sometimes arranged in longitudinal rows, and a coat of fine recumbent setae that is especially dense on distoventral surface. Claw with 6 teeth.
